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^ (54) Title: BIT STREAM CONVERSION SYSTEM 

(57) Abstract: A bit-stream converter capable of converting a first synchronous compressed bit-stream of data at a first sampling 
rate to second synchronous compressed bit-stream frame of data at a second sampling rate is disclosed. The bit-stream converter 
architecture may include a payload length detector and a zero stuffing unit in signal communication with the payload length detector. 
The zero stuffing unit is capable of zero stuffing section responsive to the payload length detector detecting the payload length. 
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BIT STREAM CONVERSION SYSTEM 



1. Field of the Invention. 

5 This invention relates generally to the field of data communications. In 

particular, the invention relates to data communication systems that utilize 
compressed bit-streams. 

2. Related Art. 

The complexity of consumer video and audio electronics component systems 

10 is increasing at rapid pace. Systems such as compact disk ("CD"), laserdisc, digital 
video disc or digital versatile disc ("DVD"), mini-disk, and others are now common. 
As a result, a modern trend is to integrate all these systems into home theater and 
automotive entertainment systems. 

Generally, current CD and DVD chipsets provide a Sony/Philips Digital 

15 Interface (' S/PDIF") that outputs audio in bit-streams of data according to the 
ISO/EEC 60958 (i.e., linear pulse code modulation ("PCM")) and ISO/DEC 61937 
(i.e., non-linear PCM) standards. Typically, compressed multi-channel audio bit- 
streams, such as Dolby Digital® (AC-3), DTS®, MLP®, MP3®, MPEG II®, MPEG II- 
AAC® etc. are formatted according to ISO/IEC 61937 and are conveyed over S/PDIF 

20 to an external audio decoder. The bit-streams of data are bi-phased coded with a 
symbol frequency of 64 times (for very low bit-rates 128 times) the original sampling- 
rate ("fsampie")- A S/PDIF receiver typically locks on the bit-stream and 
synchronously generates the f sa mpie for decoding the bit-stream of data. The sampling 
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frequency of the original bit-stream may cover the range of 8 - 192 kHz (e.g., CD are 
typically 44.1 kHz, DVD-V typically 48 kHz, DVD-A typically 96 kHz, etc.). 

Multimedia networks may be utilized to integrate CD and DVD type 
components into modern home theater and automotive entertainment systems. 
5 Unfortunately, many multimedia networks operate in a synchronous manner at a 
constant rate of e.g. 44.1 kHz that is different than the encoded audio source. In order 
to transport digital audio from a digital source (such as a CD or DVD) to a destination 
(such as a decoding amplifier) over the synchronous channels, the audio sampling rate 
(e.g. 48 kHz for a DVD) needs to be adapted to the multimedia network sampling rate 
10 (44. 1 kHz). A previous approach to adapt the two sampling rates includes sample rate 
converting the audio. However, since compressed multi-channel audio is a bit-stream 
rather than pulse code modulation ("PCM") samples, this approach cannot be applied 
immediately. The audio needs to be decoded first into typically 5.1 PCM channels 
and then sample rate conversion may be applied prior to sending it over multimedia 
15 network. Decoded audio, however, occupies much more bandwidth than the 
compressed bit-stream. Therefore, there is a need for a system that is capable of 
adapting the two sampling rates. 
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Summary 

This invention provides a bit-stream converter capable of converting a first 
synchronous compressed bit-stream frame of data at a first sampling rate to a second 
synchronous compressed bit-stream frame of data at a second sampling rate. Such a 
5 bit-stream converter may utilize a system architecture that performs a process for 
converting a first synchronous compressed bit-stream frame of data at a first sampling 
rate to a second synchronous compressed bit-stream frame of data at a second 
sampling rate. The process may include determining a format for the first compressed 
bit-stream frame. The first compressed bit-stream frame may have a frame length and 
,0 may include a data-burst section and a stuffing section. The data-burst section may 
' have a payload section including a preamble section and a payload length, while the 
stuffing section may have a stuffing length. The process may also include zero 
stuffing the stuffing section in response to a particular format. 

The bit-stream converter architecture may include a payload length detector 
is and a zero stuffing unit in signal communication with the payload length detector. 
The zero stuffing unit is capable of zero stuffing the stuffing section responsive to the 
payload length detector detecting the payload length. 

This invention also provides an inverse bit-stream converter for converting a 
first synchronous compressed bit-stream frame of data at a first sampling rate having 
20 zero stuffing to a second synchronous compressed bit-stream frame of data at a 
second sampling rate. The bit-stream converter may include a synchronization unit, a 
format detector in signal communication with the synchronization unit and a zero 
stuffing removal unit in signal communication with format detector. The format 
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. • « wmat for the first synchronous compressed 
detector may be capable of determuung a format for the y 

bit-stream frame of data. 

Ota syaems, me-hods, tmm m* «dva»<ages of me invention win be « 

wl „ ^eme <o one vrim *B — "* " 

s f , gures and M description. K U inrende, * - — — 

metirods, »~ »d — »■ * — » * ^ 

scope of tine invention, and be prorected by tire «N< — ■ 

BRIEF DESCBimON OF THE FIGURES 
* component in tire «» - «* neceasaHly ,o sole, emphasis ins**. 

^ piaeed upon luting tire pHneipfes of tire invention, fa ft. «~ - 
^neen^sdesigna.eco^ondin.pam.bronsbon.ti.ediftren.vievv, 

? 0. . is . bfeefc diagmnr itiostiating . example mrplemenration of btt-stiean, 

conversion system. 

HO 2 is a bioek diagrcm iUustiatnrg an example forma, of a bi«-s«ream. 
PIG. 3 is a blocx diagmm muring an example implemen«ation of me b,.- 

stream converter element of FIG. 1 . 

FIG. 4 is a blocx diagmm M*. an example implement of me inverse 

bit-stream converter element of FIG. 1. 

nG.Sisaf.o^i.—anexamplep^pee^edbymebi.-stieam 

converter of FIG. 3. 

HG.-6 is a flowchart fflusti*ing an example process preformed by the inverse 
bit-stream converter of FIG. 4. 
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DETAILED DESCRIPTION 

HG , shows a .dM* d. — — «~ 100 * 
streim o— ^ T-e ««- — «~ .« - «* • 
bil « «— .04 „ —on wi* a — •« - > 

.rt^r 1 10 mav be in signal communication with the 
5 108. The inverse bit-stream converter 110 may oein 5 

network 108 (such as a multimedia network) and a decoder 1 12. 

<w disk f'CD'n or derivative product, a mini- 
The source 106 may be a compact disk ( UJ ) 

mastt 0 fttt is differ, from *e « source. 

«H»- — „ syaen, 102 e»ve«s ocnpre^ . of o«a 

^ fc soo.0 .0, «o -* ** — .« — - "~ - ; 

of ^ trom - — >« - *— - — samp "" 8 " w f 

f ,i«t. 1 16 that is a reproduction of the bit-stream ot 
U4 and outputs new bit-stream of data 116 that P 

in* The new bit-stream of data 116 is input into the 
data produced by the source 106. The new 

, a ill decodes the new bit-stream of data 116 producing 
decoder 1 12 and the decoder 1 12 decodes 

, -4 i fl f.on ("PCM") channels that may be transmitted to a 
20 separate pulse coded modulation ( PCM ) cn 

receiver via signal path 120 . 
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sub*™* such as a data-burs, section 204 and stuffy section 20o. The da*-bum, 
sedon may inch.de a prcamb.e andpayload section 208. The preamble may include 
header information such as Pa 210, Pb 212, PC 214 and Pd 216. Pa may ecpnd 0xF872 
and Pb may equal 0 X 4E1F. Both Pa and Pb represent a synchronization »ord that 
indicates the star, of the data burs, and may be urilized .0 obtain to samphng rate 
W- PC reprints the burs, information and indicates the typo of data in <hc bit- 
stream and some information and/or control for ,ha receiver (no, shot™). Pd 
presents the length of me burst-payioad in btts. The frame 202 has a period V- 



218 
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As an example, if the network 108 is designed to transmit CD audio signals, 
the network 108 may operate with a sampling frequency W of approximately 44.1 
kHz and may be designed to transmit two channel linear PCM signals at 44.1 kHz. If 
the source 106 is a DVD, instead of a CD, the source 106 may transmit bit-streams of 
data that include multichannel audio signals. These multi-channel audio signals may 
15 be compressed such that their transmission rate is lower than their equivalent 2- 
channel PCM version. In this methodology, multi-channel audio can be transmitted 
utilizing less than or equal to the same channel bandwidth of linear stereo PCM. As a 
result, the data length of the payload section of the DVD signal will be shorter than 
the equivalent data length of the payload section of a CD signal. Therefore, in order 
20 to maintain the same transmission signal period T peri . 218 between the DVD and CD 
signals, zero stuffing may be utilized to expand the length of the stuffing section 206 
in order to compensate for the shorter payload section 208. 
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for exampU, W 6,937 specifies how nonpar PCM (compressed audro) . 
^fened over S/PDm . S/PDIF U a umdireCona, biased cded ft* and mere ,s 
„„ Handle be*wee„ source ,06 -d me desduauou. The compresse, audio frame 
Mways reprcseors a couamu. eumber o f samp-. (,536 * Do,by <*»» 
s « .o me compr.ss.ou re*, me acme, d. burs, ma, be sooner (,e., a mgh 
eompresaion rare) or Pouger (L, a >ow compression ra te >. However, since mere is no 

„ 1S 36 a (64 X samp.mg «, Coca periods, before .He ne* dam burs, is sou, 

^ tlip rest is filled with zero bits 
Since the payload is low than 1536 x (64 x We), the rest 

10 ("zero stuffing")- 

By toeing and/or s,re,ohmg me aero-snrffmg, me bom.-pay.oads may be 

wrt ed a. a differeu. dam rare whhon, effacing dm payioad. .a a W ica, 
Di^bi.-s.eammesampfmgWis^Bmaadmeoompr.ssioumm^S 

kbp , Cue expressed Ooiby »»» — — repress ,536 samp,es. The 

me „e«wodc ,s operas a. 44, », me repe,,«,oa ,,e a needa be 

^eed to ,4„, m order ao,.o ,oose aay mformadon (,411.2/44.1 - M - 
„m,y, me amoou. of -H— *-* * — - * ™ « 
6095 B,6„3, frames. Because ,41U i, a rartoual uumber, me goal , » reduce me 
, s m ff mgof4co„ S eeu, i veburs,-pay 1 oadsbyl 25ft eme S (14.1,audme 5 burs, 

pav ,oad by ,24 ,EC 60,53/6,937 frames (,4,2), such ma, me average dam m.e of 

1411.2 is respected. 
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,„ «. «h= origM _ ^on h 32 ms (b^-payload and 

However, ta a n «wo* e,o* (e., 44.. W ~ is .owe, *an *e source 
** (e.g. 4S kHz), ^ bfc aeed ,o be Wrt eo before s^ng oae nex, frame. 

f «h frames is silently longer so that the average frame rate 
correction. Here, every fifth frames is siignuy u 6 

i * i-cav 32 kHz") than the network, then 
remains 32 ms. If the source is at a lower We (say 32 kHz) 

the amount of zeros has to be increased (stretched) correspondingly. 

For other formats, the compression may be relatively low. For example, the 

DTS format has 6 IEC 6095S/61937 zero-frames available between 2 burst-payload, 

This , lesS than re q ufred for bit-stream conversion from 48 kHz to 44, kHz. 

nT<I aq kHz bit-rate = 1509.75 kbps). The 
all information at 44.1 kHz (assume DTS 48 kHz, bit ra 

15 following table summarizes some typical examples: 
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Format 



| Preamble 
Pc 



IEC 61937 I Bit-rate (kbps)/ 
Repetition Payload (bytes) 

Period s 
Frames (bytes) 

1536(6144) [(32 : 640)/(128- 



MP3 (32kHz> 



Network Repetiton Period 
for 44.1 kHz 



2560) 



M M (44.1kHz) 
^MlJ48kHz) 



1152(4608) 



A AC (48kHz) 



jyfsi (48kHz)" 
n rgil (44.1kHz) 



ITT 
Hi 



DTS I (48ffl z)_ 
DTSnT(24/96)_ 



fn 



lU3 



1152(4608) 
1152(4608) 



1024 (4096) 



512 (2048) 
1024 (4096) 



1411.2 (4x1411 + 1x1412) 



^58^6 (4x1588 + lxi:>»t>J 



J754 1 50/_1006_ 
1234 .00/4096 



1152 



1058.4 (4xl058 + lxlg6gl 
-HZn* ( 4x94l + 1x940) _ 



470.4 (4x470 +1x472) 



1024 



Si2?204tt 1509J 5^201L 



470.4 (4x470 +1x472) 
Q40.8 (4x941 +1X94U) 
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F1G 3 is a block diagram illustrating an example implementation of the bit- 
* r 104 The bit-stream converter 104 may include a synchronize 

umt 300, a freque y ^ ^ . g fa signal ^^on with 

306 and a counter 308 Th synch ^ 3Q0 b als0 in signa l 

5 the source 106 via a signal pad 31* W 
communication with frequency detector 302 and 

is in signal communication with both the synchrony umt 300 and the pay! 
!th fetector 304 The zero stuffing unit 306 is in signal communion wrfh *e 

10 Thecounter308maybeamodulo.Ncounter(inthiscase N =5) 

In operation, the synchronization unit 300 (also known as SYNC ) .dent 
. lpa.Pb PcandPdofanewburst-payload. The SYNC compares the brt- 

the preamble Pa, Pb Pc and ^ ^ ^ ^ 

N^e - ; olrrle. zero stuffing median at the ze, 
modulo-N (here in ^ w The SYNC reads the 

synchronization umt 400, a torm communication 
. . t r « PT , »^ 406 The synchronization unit 400 is in sign 

25 frennenny debtor 404 is in signal communion wrrh <he PLL 

,„ option, rhe invnrs* *— — »° — ^ 0ri8iMl 
_ in— an, triggers rhn PLL 40 6 ,0 gene- synenrononsiy ft. origin,, 

^ W U4. Po—, 
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H* on. me fluency detector 404 detects •* <he original bh-stream is .« 48 *fe 
fc PLL 406 is driven by .he network c.0* 420 and ft. fluency detector 404 to 
^over .he 48 kHz furred b, tt. deeoder . B. The deooder 1 12 uses .he pammeters 
ton, 402 and 404 to property deoode.h e audio in order ,„ produce and output a signa, 

5 via signal path 120. 

A confer (no. shown) may be utilized to control dr. opemdon of .he bi«- 

^ convener .04 and inverse bit-stream converter H0. The ^ may * 
a ny type of control device Urn. may be seleedveiy mrplementod in softwa*. hardware 
(s „ch as a computer, processor, micro confer or ft. e,uiva,e„.), or a combination 
10 of^ato and software. The conftoUerma, utilize opdona, aoftwate (no, shown). 

The software, inc.udes an otdered Hating of executable mentions for 
irap ,eme„.in g logica, ftrncrions, may sCectively be embodied in any computer- 
ate (or signaling) medium for use by o, in connection with an mstotCoo 
execution systom, apparatus, or device, soeh as a computer-based system, proceasor- 

„ containutg aystom, - — «- - "* * *" ** 

action execution system, apparatus, or device and execute me nrsrtoctions. h the 
^ of this document a -computer-readable medium" and/or "signal-bearing 
m edmm« la any means that may contain, store, communicate, propaga«e, or tmnsport 
to prog mm for use by or in connection with «he instruction execution system, 

but no, tatted to, an electronic, magnetic, opdea,, eiectrtrmagnetic, Uta* 0, 

semiconductor system, .ppambts, *** - — " *" 

e^p.es-anon-exhaus.ivelisrofdtecomputor-readahle medium wouid include dte 
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following: an electrical connection "electronic" having one or more wires, a portable 
computer diskette (magnetic), a RAM (electronic), a read-only memory "ROM" 
(electronic), an erasable programmable read-only memory (EPROM or Flash 
memory) (electronic), a Magnetic Random Access Memory ("MRAM"), a Ferro 
5 Random Access Memory ("FRAM"), a chalcogenide memory or Ovonic Universal 
Memory ("OUM'), a polymer memory, a MicroElectroMechanical (MEMS") 
memory and a write once 3D memory, an optical fiber (optical), and a portable 
compact disc read-only memory "CDROM" (optical). Note that the computer- 
readable medium may even be paper or another suitable medium upon which the 
10 program is printed, as the program can be electronically captured, via for instance 
optical scanning of the paper or other medium, then compiled, interpreted or 
otherwise processed in a suitable manner if necessary, and then stored in a computer 
memory. 

FIG. 5 is a flowchart 500 illustrating an example process performed by the bit- 
is stream converter 104. This process may be performed by hardware, software or 
combination of both. The process starts 502 with the input reception 504 of information 
such as a bit-stream of data by bit-stream converter 104. The synchronization unit 300 
determines the preamble values Pa, Pb, Pc and Pd 506. In decision 508, a comparator 
unit (not shown) within the synchronization unit 300 compares the bit-stream to the 
20 preamble parameters Pa and Pb 508. If the result in the decision 508 is not an 
approximate match between the bit-stream and preamble values Pa and Pb, the process 
returns 509 to step 504 and repeats. 
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If instead the result of decision 508 is an approximate match between the bit- 
stream and preamble values Pa and Pb, the counter is started 510 and the sampling 
frequency of the bit-stream is determined 512. Next, the payload length detector 304 
determines the payload length 514. Next, the zero stuffing unit stuffs the stuffing section 
5 with the appropriate number of zeros 516 and the process ends at step 518. 

FIG. 6 is a flowchart 600 illustrating an example process performed by the 
inverse bit-stream converter 110. The example process may be performed by 
hardware, software or combination of both. The process starts at step 602 with the 
input and reception of the bit-stream data 604 by the inverse bit-stream converter 110. 
10 The synchronization unit 400 determines the preamble values Pa, Pb, Pc and Pd 606. 
In decision 608, a comparator unit (not shown) within the synchronization unit 400 
compares the bit-stream to the preamble parameters Pa and Pb. If the result in 
decision step 608 is not an approximate match between the bit-stream and preamble 
values Pa and Pb, the process returns 610 to step 604 and repeats. 
15 If instead the result of decision 608 is an approximate match between the bit- 

stream and preamble values Pa and Pb, the format detector determines the format type 
Pc of the bit-stream 612. The frequency detector then determines the original 
sampling frequency of the compressed audio 614. Next, the decoder 1 12 decodes the 
bit-stream 616 and produces an output signal that is transmitted to a receiver, e.g. a 
20 digital to analog converter (not shown). The PLL locks on to the sampling frequency 
of the bit-stream 618 and produces the original frequency rate 114 of the original bit- 
stream. The process then ends in step 620. 

While various embodiments of the invention have been described, it will be 
apparent to those of ordinary skill in the art that many more embodiments and 
25 implementations are possible that are within the scope of this invention. 
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Claims 

What is claimed is: 

L A method for converting a first synchronous compressed bit-stream 
5 frame of data at a first sampling rate to second synchronous compressed bit-stream 
frame of data at a second sampling rate, the method comprising: 

determining a format for the first compressed bit-stream frame where the first 
compressed bit-stream frame has a frame length and the first compressed bit-stream 
frame includes a data-burst section having preamble section and a payload section 
10 having a payload length and a stuffing section having a stuffing length; and 

zero stuffing the stuffing section responsive to determining the format. 

2. The method of claim 1, wherein determining a format includes 
determining the payload length. 

15 

3 . The method of claim 2, wherein zero stuffing includes zero stuffing the 
stuffing section responsive to determining the payload length. 

4. The method of claim 3, wherein the stuffing length is equal to the 
20 frame length minus the payload length. 

5. The method of claim 1, wherein determining a format includes 
determining the format from the preamble section. 
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6. The method of claim 5, further including 
receiving the first synchronous compressed bit-stream frame of data, 
determining a synchronization word and payload length from the preamble 
5 section, 

comparing the first synchronous compressed bit-stream frame of data to the 
synchronization word, 

starting a counter in response to the comparison, and 
determining first sampling rate. 

10 

7. The method of claim 6, wherein zero stuffing includes zero stuffing the 
stuffing section responsive to determining the payload length. 

8. The method of claim 7, wherein the stuffing length is equal to the 
15 frame length minus the payload length. 

9. A method for converting a first synchronous compressed bit-stream 
frame of data at a first sampling rate having zero stuffing to second synchronous 
compressed bit-stream frame of data at a second sampling rate, the method 

20 comprising: 

determining a format for the first compressed bit-stream frame where the first 
compressed bit-stream frame has a frame length and the first compressed bit-stream 
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frame includes a data-burst section having preamble section and a payload section 
having a payload length and a stuffing section having a stuffing length; and 

removing zero stuffing from the stuffing section responsive to determining the 

format. 

5 

10. The method of claim 9, wherein determining a format includes 
determining the payload length. 

11. The method of claim 1 0, wherein removing includes removing the zero 
10 stuffing from the stuffing section responsive to determining the payload length. 

12. The method of claim 11, wherein the stuffing length is equal to the 
frame length minus the payload length. 
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13. A bit-stream converter for converting a first synchronous compressed 
bit-stream frame of data at a first sampling rate to second synchronous compressed 
bit-stream frame of data at a second sampling rate, the bit-stream converter 

comprising: 

a payload length detector; and 
20 a zero stuffing unit in signal communication with the payload length detector, 

the zero stuffing unit capable of zero stuffing the stuffing section responsive to the 
payload length detector detecting the payload length. 



15 



WO 02/103999 



PCT/US02/19160 



14. The bit-stream converter of claim 13 further including 
a synchronization unit; 

a frequency detector in signal communication with the synchronization unit 
and payload length detector; and 
5 a counter in signal communication with the synchronization unit and zero 

stuffing unit. 

15. An inverse bit-stream converter for converting a first synchronous 
compressed bit-stream frame of data at a first sampling rate having zero stuffing to 
10 second synchronous compressed bit-stream frame of data at a second sampling rate, 
the bit-stream converter comprising: 
a synchronization unit; 

a format detector in signal communication with the synchronization unit, the 
format detector capable of determining a format for the first synchronous compressed 
15 bit-stream frame of data; and 

a zero stuffing removal unit in signal communication with format detector. 

16. A bit-stream converter for converting a first synchronous compressed 
bit-stream frame of data at a first sampling rate to second synchronous compressed 
20 bit-stream frame of data at a second sampling rate, the bit-stream converter 
comprising: 

means for determining a payload length; and 
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means for zero stuffing a stuffing section responsive to determining the 
payload length. 

17. The bit-stream converter of claim 16 further including 
means for synchronization; 

a frequency detector in signal communication with the synchronization means 

and the determining means; and 

a counter in signal communication with the synchronization means and zero 

stuffing means. 
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18. An inverse bit-stream converter for converting a first synchronous 
compressed bit-stream frame of data at a first sampling rate having zero stuffing to 
second synchronous compressed bit-stream frame of data at a second sampling rate, 
the bit-stream converter comprising: 
15 means for synchronization; 

means for determining a format for the first synchronous compressed bit- 
stream frame of data; and 

means for removing the zero stuffing. 



20 



19. A signal-bearing medium having software for converting a first 
synchronous compressed bit-stream frame of data at a first sampling rate to second 
synchronous compressed bit-stream frame of data at a second sampling rate, the 
signal-bearing medium comprising: 
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logic configured for determining a format for the first compressed bit-stream 
frame where the first compressed bit-stream frame has a frame length and the first 
compressed bit-stream frame includes a data-burst section having preamble section 
and a payload section having a payload length and a stuffing section having a stuffing 
5 length; and 

logic configured for zero stuffing the stuffing section responsive to 
determining the format. 

20. The signal-bearing medium of claim 19, wherein determining logic 
10 includes logic configured for determining the payload length. 

21. The signal-bearing medium of claim 20, wherein zero stuffing logic 
includes logic configured for zero stuffing the stuffing section responsive to the logic 
configured for determining the payload length. 
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22. The signal-bearing medium of claim 21, wherein the stuffing length is 
equal to the frame length minus the payload length. 

23. The signal-bearing medium of claim 19, wherein determining logic 
20 includes logic configured for determining the format from the preamble section. 

24. The signal-bearing medium of claim 23, further including 
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logic configured for receiving the first synchronous compressed bit-stream 
frame of data, 

logic configured for determining a synchronization word and payload length 
from the preamble section, 
5 logic configured for comparing the first synchronous compressed bit-stream 

frame of data to the synchronization word, 

logic configured for starting a counter in response to the comparison, and 
logic configured for determining first sampling rate. 

10 25. The signal-bearing medium of claim 24, wherein zero stuffing logic 

includes logic configured for zero stuffing the stuffing section responsive to 
determining the payload length. 

26. The signal-bearing medium of claim 25, wherein the stuffing length is 
15 equal to the frame length minus the payload length. 

27. A signal-bearing medium having software for for converting a first 
synchronous compressed bit-stream frame of data at a first sampling rate having zero 
stuffing to second synchronous compressed bit-stream frame of data at a second 

20 sampling rate, the signal-bearing medium comprising: 

logic configured for determining a format for the first compressed bit-stream 
frame where the first compressed bit-stream frame has a frame length and the first 
compressed bit-stream frame includes a data-burst section having preamble section 
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and a payload section having a payload length and a stuffing section having a stuffing 
length; and 

logic configured for removing zero stuffing from the stuffing section 
responsive to determining the format. 

5 

28. The signal-bearing medium of claim 27, wherein the determining logic 
includes logic configured for determining the payload length. 

29. The signal-bearing medium of claim 28, wherein removing logic 
10 includes logic configured for removing the zero stuffing from the stuffing section 

responsive to determining the payload length. 

30. The signal-bearing medium of claim 29, wherein the stuffing length is 
equal to the frame length minus the payload length. 

15 



20 



WO 02/103999 



1/6 



PCT/US02/19160 




WO 02/103999 



3/6 



PC17US02/19160 



CO 

o 



s 



a 

o 

i 

£ 



PQ 




1 




1 * 


"<± 
O 

m 




& 








lency 
ictor 


o 


Freqi 






d 

i— i 



13 



o 
o 
m 



O 

CO 



WO 02/103999 



4/6 



PCT/US02/19160 




WO 02/103999 



5/6 



PCT/US02/19160 




WO 02/103999 



6/6 



PCT/US02/19160 




